Background: Violence against women is a global public health problem. A better understanding of risk factors for intimate partner violence (IPV) exposure during pregnancy is important to develop interventions for supporting women being exposed to IPV. Objective: The purpose of this study was to measure the prevalence of IPV during pregnancy and analyse how social support and various risk factors are associated with IPV. Methods: A cross-sectional study conducted among 1309 pregnant women in Dong Anh district, Vietnam. Information about socio-economic conditions and previous exposure to IPV was collected when women attended antenatal care before the 24th gestational week. Information about social support information and exposure to IPV during pregnancy was collected in the 30
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Background
Intimate partner violence (IPV) against women is a global public health crisis [1] . World Health Organization (WHO) reported that 35% of women worldwide experienced physical and/or sexual violence in 2013, of which the rate of IPV has been generally higher in low and middle-income countries in comparison with highincome countries [2, 3] . IPV rates are considerably high among women who are young [4] [5] [6] [7] ; unemployed [4, [6] [7] [8] ; have a low educational level and low income [4, 7, 9] ; and live in rural areas [4, 5, 8, 9] . In addition, those being married to a partner who is unemployed have low education or abuse alcohol are also at increased risk of IPV [4, 5, 9] . Pregnant women are particularly vulnerable to IPV. Although it is controversial whether IPV increases during pregnancy or not [10] , this serious issue significantly reduces the health of women and their new-born children, as well as increases risk of infant mortality [11] [12] [13] [14] . In low-and middle-income countries, the prevalence of pregnancy-related IPV range from 2%-57% [4, 15] .
Social support is an important instrument to prevent the occurrence of IPV as well as its adverse effects on pregnant women [16] [17] [18] [19] . Social support is a critical function of social relationships, referring that a person has friends, family or social organizations who help providing a broader focus and positive self-image if needed [20] . It includes emotional (empathy, love, trust), instrumental (being available if need), and informational (supportive advice and suggestions) perspectives [20, 21] . Prior studies suggested that women with high level of social support had a lower risk of IPV [22, 23] . However, most of the studies have been conducted in high-income countries and not looked into the effects of different types of social support on the occurrence of IPV.
In Vietnam, according to a WHO's report in 2014, the rate of pregnant women accessing antenatal care (ANC) is high with 94% due to a substantial progress in developing the primary health-care sector [24] . Nonetheless, a national study on violence against women in 2010 showed that 58% of women suffered violence at least once in their life including emotional (54%), physical (32%) and sexual (10%) violence [25] . This survey also indicated that 5% of pregnant women experienced physical violence [25] . However, literature about the relationship between social support and IPV is still limited. Therefore, this study aimed to measure the prevalence of IPV during pregnancy and analyse how social support and various risk factors are associated with IPV. The findings will partly contribute to design contextualized interventions and policies in addressing the IPV and its negative effects among pregnant women in Vietnam.
Methods

Study design and setting
A cross-sectional study was implemented that was nested within a larger cohort study involving 1337 pregnant women in Dong Anh District, Hanoi, Vietnam. The purposes of cohort study were to identify the prevalence of IPV during pregnancy and to measure the associations between IPV and the risk of low birth weight and preterm birth among pregnant women.
Sampling procedure
Participants were pregnant women who were before 24 weeks of gestation (confirmed by ultrasound scanning) at Dong Anh District from May 2014 to August 2015. Data collection was conducted in three stages: (i) at enrolment or baseline (collecting socio-demographic and reproductive health information); (ii) at 30-34 weeks of pregnancy (collecting violence exposure information -before and during pregnancy, and social support); and (iii) at delivery (measuring birth weight and gestational age of the child). This study used data at stage (i) and (ii). There were 1.337 pregnant women enrolling in the study at stage (i) and 1309 (97.9%) completing surveys at stage (ii). The processing of data collection is presented in Figure 1 .
Data collection and measurement
Six interviewers were selected among 24 staffs in the Dong Anh District Population Centre by the research group. They were aged 35-45, had a college degree and had experience in working with the community. The interviewers were trained about interview skills in two weeks. A questionnaire was developed based on the WHO questionnaire on health and violence against women, which was used in the National Study on Violence against Women in Vietnam in 2010 [25] . The questionnaire was piloted among 30 pregnant women living in study settings and revised before implementing data collection.
Dependent variable
Exposure to IPV during pregnancy: Our participants were asked about whether they experienced any specific violence by their husband during their current pregnancy, as well as the number of times of being exposed to different types of violence. Emotional violence referred to those being insulted, humiliated, intimidated or threatened to hurt her or someone she cared for. Meanwhile, physical violence was defined as being slapped, pushed, hit, kicked, chocked or threatened. Sexual violence referred to pregnant women who were physically forced to have sexual intercourse, and accepted due to fear of partner's reaction, or were forced to do a sexual act which she found degrading or humiliating. Women were considered being exposed to IPV during pregnancy if they exposed to any form of IPV at least once. Figure 1 . Follow-up chart.
Independent variables
(housewives, small business …)). was collected. The socioeconomic index was measured by asking: 'Does your household have television, landline phone, mobile phone, refrigerator, computer or bank account ?'. The answers were coded in two categories: yes = 1; no = 0. After calculating the asset index of household, a quintile variable was defined and coded into three groups.
Previous exposure to IPV: To explore the history of IPV exposure, pregnant women were asked following question: 'In the past 12 months before pregnancy, 1) Has your partner done things to scare or intimidate you on purpose?'; 2) 'Has your partner threatened to hurt you or someone you care for?'; 3) 'Has your partner hit you, slapped you, or thrown something at you that could hurt you'; and, 4) 'Has your partner forced you or pressured you to have sexual intercourse when you did not want to'. Previous emotional IPV was determined if participants answered 'Yes' for question 1 and 2. Moreover, physical and sexual IPV were defined if the answers of question 3 and 4 were 'Yes', respectively. Women confirming any of the four questions were considered to have been exposed to previous IPV.
Social support. Social support was assessed using seven questions about emotional, instrumental and informational support [20] . Each question had five options to respond: always, most of the time, some of the time, rarely and never, ranking from 5 to 1.
Emotional support was measured via two questions: 1) 'Do you have someone whom you know that you can always trust?'; and 2) 'Do you have someone with whom you can share your thoughts and worries?'. Pregnant women had emotional support if the total score was 8 or more.
Instrumental support was evaluated using four questions: 1) 'Do you have someone who cares for you by making sure you get enough to eat?'; 2) 'Do you have someone who helps you with daily tasks (shopping, cooking, childcare, transportation, etc.)?'; 3) 'Do you have someone in your family who takes a positive interest in your antenatal care visits?'; and 4) 'Do you have someone who can help you financially if you need it?'. Participants had instrumental support if they had a total score of 16 or more.
Finally, one question was used to define informational support: 'Do you have someone who helps you if you need to make difficult decisions?'. A score of 4 or more was used to identify having informational support.
The total score of seven questions was calculated (max score 35), and having social support was determined if the total score was 28 or more. The cut-off point was identified based on the median score among women who were not exposed to IPV during pregnancy, which was validated elsewhere [26, 27] .
Statistical analysis
Data (S1 File, S2 File) were cleaned and double data entry was implemented using EpiData version 3.1 by two researchers. STATA version 14 was used for statistical analysis. Descriptive statistics were used to summarize the prevalence of IPV and frequency of IPV episodes during pregnancy. The analysis compared pregnant women who reported having experienced 'any IPV' and 'IPV repeatedly' with those not suffering any violence during pregnancy. For the latter, we excluded those with only one exposure and kept women who had multiple exposures. To determine risk factors associated with IPV exposure during pregnancy, crude odds ratios (OR) with 95% confidence intervals were calculated. Multivariable logistic regression then was used for controlling potential confounding factors (women's age, education, occupation, economic status, previous IPV and social support). Statistical significance was considered at p value of less than 0.05.
Ethical consideration
Our participants were informed about the study and written informed consents were then obtained. If they were less than 18 years old, the researcher explained to their parents about the study and the consent forms were signed by both women and their parents. After enrolment, participants were assigned different identification code (ID) and interviewers write the ID in each question sheet to instead of women's identity. The title 'Survey on Women's Health and Life Experiences' was used in research documents to not reveal that the study was about violence, which did not put respondents and interviewers at risk. The interviewers had to sign in 'security agreement' form as part of the employment contract. For those suffering IPV, after the entire cohort, we referred them to the appropriate social and psychological professional supports that were available in the community according to the guideline of World Health Organization [28] . The study was approved by the Ethical Committee of Hanoi Medical University, Vietnam (Decision 137/HMU IRB dated 29 November 2013).
Results
Among 1,337 pregnant women enrolling at baseline, 1309 (97.9%) attended the second interview at the gestational week 30th-34th. The mean age was 27 years (SD = 4.8), ranging from 17 to 47 years. There were 44% educated at high school level education or above and 33% employed. Among women who were lost to follow up, the mean age was 27.6 years (SD = 4.3), 54% were educated at high school level or above and 10.7% were employed. Table 1 presents the prevalence of IPV during pregnancy, 35 .2% had been exposed to IPV at least once, and of those exposed, 85.9% had been exposed repeated times. Prevalence and frequency of the different types of IPV were: emotional violence: 32.2% (84.3% had been exposed 2 times or more); physical violence: 3.5% (38.1% had been exposed 2 times or more) and; sexual violence: 9.9% (92.3% had been exposed 2 times or more). Table 2 shows that in the univariate analysis, education level, occupation and economic status were found to be associated with IPV exposure. However, in multivariable regression, women who were workers and farmers were 1.9 (OR = 1.9; 95%CI: 1.4-2.7) and 2.4 times (OR = 2.4; 95%CI: 1.5-3.6) more likely to be exposed to IPV repeated times, respectively, which were higher compared to women being white-collar workers ư. In addition, those aged from 33 to 47 were less likely to suffer from repeated IPV (OR = 0.6; 95%CI = 0.4-0.9). Table 3 indicates that after adjusting to age, education, occupation, and economic status, pregnant women being exposed to emotional, physical and sexual IPV previously, as well as not receiving emotional, instrumental and informational support had significantly high likelihood of being exposed to IPV during pregnancy. Experiencing previous emotional IPV had the largest effect on predicting multiple IPV during pregnancy (OR = 6.6; 95%CI = 5.1-8.7) compared to other factors. In addition, Crude OR and Adjusted OR in this table did not change significantly, showing stable relationships between previously experiencing IPV, social support and suffering IPV during pregnancy. Table 4 shows that pregnant women who had previously been exposed to IPV were more likely to be exposed IPV at least one time (AOR = 6.3; 95% CI: 4.9-8.2) as well as multiple times (AOR = 6.0; 95% CI: 4.5-8.0). Similarly, pregnant women having a lack of social support had a higher likelihood of being exposed to IPV at least one time (AOR = 3.1; 95% CI: 2.4-3.9) or multiple times (AOR = 2.9; 95% CI: 2.2-3.8).
Discussion
Prevalence of IPV
In our study, more than one-third of pregnant women had been exposed to IPV during pregnancy with 32.2% women reporting exposure to emotional, 3.5% to physical and 10% to sexual violence. These findings were different from a previous work that the prevalence of emotional, physical and sexual violence was 28.4%, 13.8%, and 8.0%, respectively [9] . Our physical and sexual violence rates also differed from those in other countries such as China (11.9% ad 9.1%, respectively), and Japan (2.3% and 1%, correspondingly) [6, 8] ; and much lower compared to Thailand, where 54% of pregnant women were exposed to emotional violence, 27% to physical violence and 19% to sexual violence [29] . These dissimilarities might be explained by the use of different measures and definitions of violence [5, 9, 30, 31] . In this study, we used the WHO questionnaire for measuring IPV among women, while the Chinese study used the revised conflict tactics scale and the Japanese study used an IPV screening tool (VAWS) [6, 8] . In addition, the disparity may be due to the willingness of women to disclose the IPV exposure, which relies on the culture, the fear of retaliation and the availability of support [5, 32, 33] . In Vietnam, particularly in rural areas, the perceived social norm is that women were responsible for the marital harmony while men had a role as primary income earners (i.e. 'pillars' in the family) [34] . Therefore, domestic violence might be treated as private issues and could not be disclosed for a 'Happy' family [35] [36] [37] .
Risk factor of IPV
Our current study shows in multivariable regression that being blue-collar workers or farmers were risk factors of being exposed to IPV repeatedly, while those having higher age were less likely to suffer multiple IPV. This is consistent with two recent meta-analyses [4, 9] and studies in other settings such as India, Bangladesh, Nepal, Japan, and Egypt [6, 7, 38] . In Vietnam, while white-collar workers were related to high education and income, those being blue-collar workers or farmers were more likely to have low education [39] . A possible explanation behind the found linkage between these social vulnerabilities (young, manual jobs such as blue-collar workers and farmers) and IPV is that those women had more difficult access to information about women's rights. This situation may foster higher levels of gender inequality and greater acceptance of norms that support violence against women [4, 9] . Our result demonstrates that previous IPV exposure was a strong risk factor for IPV during pregnancy, which was consistent with other previous studies [4, 9] . Indeed, repeated IPV exposure is common among Vietnamese women and being pregnant does not protect women against violence [25] . Since the women were asked about IPV that had occurred during the past 12 months, we assumed that the abusive acts previously and during current pregnancy were enacted by the same partner. To stop the vicious cycle of repeated IPV exposure and prevent the negative impact of IPV among pregnant women, it is of major importance to start implementing IPV screening programs in relation to antenatal care. Globally, screening IPV, receiving counselling from, and building trusting relationships with health-care providers or other social workers would decline the occurrence of IPV during pregnancy and improve knowledge and capacities to cope with IPV among pregnant women [40, 41] .
Social support
Social support was found to be a protective factor against IPV during pregnancy. This result is consistent with a study from Spain, which reported that women who were supported socially had a lower probability of IPV compared to those not being supported socially [22] . In literature, social support could maintain a positive self-esteem and self-concept [20] , which might change women's attitudes toward IPV and reduce risk of IPV [30] . It also reduced IPVrelated eating disorders [17] and stress during pregnancy [16, 42] , assisting in preventing adverse effects of IPV on pregnant women's mental health. However, it is cautious that the nature of cross-sectional design in these studies and our study as well does not allow determining the causal relationship between IPV and social support; thus, further longitudinal and experimental studies should be warranted to fill this knowledge gap.
Limitation of the study
Our study has some important limitations that should be considered. First, it relies on a cross-sectional design; therefore, it is not possible to conclude the causal relationship between social support and IPV. Second, selection bias may occur since the study only included women attending antenatal care. However, the vast majority of women in the study setting attended the service, implying the representative of our sample to the pregnant women living in Dong Anh district. Third, because violence is a sensitive topic, it may be difficult to obtain valid information about IPV exposure. To overcome this drawback, the research assistants, who performed the interviews, developed a good relation with the women and the interviews were performed rather as conversations than strict questionnaire-based interviews. To create an atmosphere of confidentiality and empathy, the research assistants were further encouraged to share their own experiences with the women they interviewed. Finally, 28 pregnant women who were lost to follow-up might have different IPV and social support characteristics compared to those participating in the follow-up study, which could affect the results. Other limitation, when minors participated in the study, they required the consent of a guardian as their mother or father. It was maybe a social desirability bias. In Vietnam, the law stipulates that minors are people under 18 years old. When they participated in community studies, they required the consent of a guardian as their mother or father. In our study, to avoid the risk of being involved in the study, we changed the research name to "research on women's health and life experiences". In our study, there were 02 participants who were 17 years old. We have explained the purpose of the study to the mother who was their guardian and they agreed to sign the consent form. The information of interview was coded and without disclosure to anyone including their guardian. 
